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a- K S « » ¥ S3 » K B8 -f & 31 4 Is! •> y .-K 
■/!>AOSPE(CfrloT:«f SJiS.PE 

- '* - * 8 7 9 7 . 

3 7. -V y ? . B.M. ; -7 y ^ p - 'J v . H.C; 
& O ** a- s> -V - y . J.K., I" « ± £ 5e ft 

- y- * * 7~ * \) y J* <r 9 J a * - 
3 2 , 2 1 2 1 ( 1 9 8 0*), 

8±SS!9i UO*f^S«8*-l •*• - © 
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a _ ij x^Offe(SPE6008)tt(t**)ISJ&. * EE 
tt » . « tt ffc . »>©»H(t&i>HfL^lia6(C*© 

gm©ja*&K£ft-*-*£je#p. *aA#pji[f 

±55rSE »!©««* IS «Lt^*.> B 4¥ £F . SB 
4,158,521#ttH?L&a : #P©#l«[t^*K^> * 

A- T * f - X f ^ D 3 K y I) y 3 lj ^ - © « 

fflSrKKUt^J. V y r . y 9 o - U > & O 
*• a- -v a- K ( J . -e h a ij 9 a -r ^ / o - , 
3 2,2 1 2 1 ( 1 9 8 0 ) H*«gttA#F(Cfrtt4 
*f-*>-ffi*f«*' 'J -'-tt±ffiic»]©fiim5:if'< 

-t>-^W!ia±7)sag-s^7tM,- 3 (0H)(, 
-n y 7 . ( £.£icmh2«(?iah:. m? +2 . 

Ca + 2 . 4 f ) t fctt 3 « ( MJLtt . A« +3 )©^« 

* * y r h & iomto-cstmstift-y v *si 

(0.0H), f h 7"- K7©fftt*gStlftii 



1 : l © it T © EE ifS tt -ft © * * : M*t Si 2 0 5 (0H)« 
i*ti**!t'< r ( kaol inite) C I 5 4^ 
4**74^(S±iSf4, 2: 1 © it (C * ft 
JIStt-IEOlSStt-sSi.O,, (OH), * * ^-i ^ 
t ? ? 4 h ( sme c t i te ) © I 5 * r 

* tt ± i Qi-f h o 

fcSRBt I C ( ifctt) * -f * f - -> * * 

( oyster shells ) *■ i tf ( * ft II ) ' - * (marl) 
2g8K. ©»Lfett±i?J:0(i7t:tt) HS(shale) 
i«*EOl9t«ifttO*!.8il«*i4. « 
IE £ L "t 3 ft ft *" h 7 v K -fe > > htKlIb 

•sti.7t(K#s9a^!iattTie©j: sr&a-sft-tn 

* „ 

% » 4a a %*§e-t 

HJ*."'*!^ 3CaO-A<? 2 0 3 Cs A 

M 3CaO-Si0 2 Ca S 
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B--^*^>!>A 2CaOSi0 2 C 2 S 

h 

xhJ^JVi'i'i 4 CaO-A^ 2 0 3 -Fe 2 0 3 C< AF 

7 -jr. pa.( l 9 7 0 © ASTMg* . I 3i>t 
f80ft*>©T£.£,, 

a p i m » © * a- r K-t> -y noagtaa 

ttT*ft4;L'bft£„ 

7^7-- 

api (%) iSiWK 

g 0 CrA CjS CjS^ C «AF ( ¥3g«/ym) 

A 53 24 8+ 8 1 ,600 75^1,800 

B 47 32 5- 12 1 , 600 75S 1 , 800 

C 58 16 8 8 1 .80075^2,200 

D&OTE 26 54 2 12 1 , 200 75S 1,500 

G&tffl 50 30 5 12 1 ,600 75Sl , 800 

t <D &tt = - B - f ( 1 9 7 4*), APIC19 

zra * © w ss s j ^e>se>ftft <,©-?&*„ 



K±SCf*> v ti. t « tc f u ti iku- 7 i -r 
©«aa^7ttt«±±©K*^;sist±fiP^t3E©*i 

-t it & , -fc > > r ft flc is # l s«TO( ffi t* -fe 

> > i-©ai:K:»u) * *■ * * e m a # u - *s 

±3rS#J©«Kttt©ffifcrei;?-r;iK«B«ftftfti 

O-£-«lft£Kft7k§J§£jS1S0«<K * :b t # z 3 
©^Sttft5:l5Sih-r^<itH:»<'<$ %<DX h-? 
ft „ ; t ft tt . ift«ftfttf*f#ya#']^ 

tr L -5 * ^ * ^ 1* *' >J '-OjE»4liiU7 'J 



« <* « * si an » . « « m . «a«i*-iff-fc>i'h 

* 7 'l-f (B^bilJftOSaiWi HSU 

L * U 4 # e> . 

*• >) ■* - t«-Sssuiaii©S37:tttt<HA tc sii s -s n 

-t*fc«ffl3tL4*H±an*fl-«3*x.ft*- 'i 

©H ft ©rc^ < ®.ms tit, ') 7 j * 

b ft £ <D 7 = * >■ & trfcm®! t ffi 

#?SW©fi£-»©fti£>Klleffl3ft.2> fii-*--'®. 

*• u - © a « n *■ 'j - is k se n s ft ft a # . 

* . tftttSE*ST-T$,4*7>^v tt S. S-4ft 
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ft jfc fli © S . SfifettS5:ttitliD*(SS 
*■ y t - ■§■ tr „ **-*ftt#iJ^-tt#4L< 

4 ( M 1 i/fifi? i«t J. L * L 

* tr * 'J - #fil«lf;tififi ; *f^ > t£ T 

»«3ftJtiU55S= * ft # S S . * . 4 

* tt W * -r *> & t £ ttiiso* u - ¥ ft r n 
*f *yttT4^iS>U*i4i". •* L r * * * >- 

*■ U - tt SL % 4 f - -y X , fflUELi^*. 
4> 4 n tt a *t 4 ^ - v -e , iJntt#M-« 
*a cx $> &WLm>E l ^ ' ; ^ - ^ -c ;* f» ^ ft ;t i 

ft tt -t ft fit ± © . MA«ft2nS6fflR44ao 

* V - # ffi * tr o tftfett*'^-**!©* 

^ * . 7-u#';^-a-^©fi#«s. * it tit Kb 
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(D * <) M . ISSUttSSLHl 

JtffiS©*f-d-vS*-U-7-tt. t t T tt * » jb 

w.m&<o%m*i-**vz*<) - k Lf?isjn 

*mw<Dit&. m a * tun (tvumirc %- 
^ x . ^s#j-'-tta«*sttT 

* a * y - ttfl6©«£«fiK«-£©se-a-«(. se -& * 
*^ttie«-«K:ej*-fc> x h ± »c « « -f * 1 1 % 

-t * t £ % r g -s # . «sn*t£«J9»£L-c 

UfibiiJ. % L7)cffi©«®»4 ft 11 flfe © g 8s 
<P © * «5 £ LTK»*^ >> I- S»3JiJ4 
tftlie*«*iK*BtSi>. 4 7t id: e: ft £ 3E 
JKfiflift. 8s tor** n4*©ftWt-t> ^ h©J# 
« * »■* fcttS©*6Bjt-i-&rt:J6ia < { -f -< S T * 



tfi^Tii. * - U - 11 4 ft * ft # il •& 3 ft ft 

* » # 'J - te ft o . i ~ 2 oft«e>e«t> 
^ (■««©-*> v u - rcffiffl5tL*©75;a 

i iSKtt^«-k> y t- ©4>4 < £ t, 1.0 S 

^ o **«Ktlfi#1S:£Wa©tt±£JefbK©* 
KldtJEJfli, -fe > ^ I- * 7 U - tPffif© 

»t^-<f TM„ tORKtt^J'J-*©*' 

'-BiJMltiff-t^ * t- 4 ft tt s * 
ffeOtfifU'Cjeo-rRiKSftftftfci: S 3EE 3 ft £ , 
^5 u -;5>b*:bftftrffi©d>:5: < £ % ft 0 ■ J « 
ft * © *■ ij -r - ©±ieftttKg©«±5r§tj-g« 

Sr^af^fcJ&oaf*^©*^*' 1 ; ■*■-©**&*: 
T*^£*x.e.ft-s„ «p« + ©*a*''J -*■-©* 

4>SKtt-*S:K:-fe> > I- * 5 u - * ffi © <l> 4 < £ 

«, 0.3 »**4fttt-tftfei_h©*«-*> * 

'J - oi-htEitStciti. t © « K tt ;* 7 v - 



f © r = * * sbs 4 ?ttt«ai»£^pra»»K:s 
ffi^©»St^iCfifi««s©K±«aafctt«#^ 

0=(4fttt)f**fc«IB:f.&. #KSeEft5E*S: 

ffl ^ ft® a«©«ftit:«Kft-sft4tt±^*sw 

(C4A/6*>©*S09iKil>>4i**i.tf. Chi 5S£t 

ft t 6 <»S5*ft©Trajiaffirc±-H-4«nrc 
*r * a ffi a . t4fctaiS(s©s^tME^fttt 

4f>4^o -t©gfijtt?-<©feOT%!tt«±5:*« 
«|J-Ctt4w^c 3 -C4>^ [ , 

wo * =}■*•■'•&.# v - # -se m l s 

a -fc / v r tt — tt K * * h ? ^ !■■. ->• t- . 

h©SP$*«»-fe> ^ hT*i D jff 4 L^WPO-t 

^ >- m-iro«s#tcic-t> ^ \ ifca*-* h 

7>'^--fe>>'^£L^:?l>H3^^-Z. ^ r 7 v K -t 
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■1 Tfc tt * ft Jil _t L. I S SB tt I® 5E 3 ft * @ 

9 . '> - 7 -1 h , - ^ 7 -I 

h . 4 s a- ( ^ > h t- -1 ^I54tS±). 
« £• K J: fl^^S«aB9Jtt*»0-fc> * I- * 5: £ 

■f z> it ft . -too jSt»ilfi*-&*3*-c. pg;Ltf. 7 
t y > =^ ^ t tt u *t-itf ( ijttt ) t a> 

S 7- © ffe © » « tt * :/ 7 > * > ^ h * O < * 75: to 
5R5.it UftffltSJ. te ± 

- i»St4. 

«?* ui^a*©*^*^ a* >; ^ - w: k © *» d 
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R» 

R' — Z + - R J 

R 4 Xm 

[ ■* <P . R'tt2-4 0©K^lS^5:^trBSKK. 

mr $> v . o~6©K35Jl(^*-io ; «^i7tttS 

^t^ D Xtt * <r * 'OltHtt 

© - 7 1 K . i- A 1- u - h . *■ A- 7 i - . -f 

» - #4 - k ~ <f K » * * t ■( 

K . V - !• . * * D- A V , T ? K , * -f T t- -1 

mttXOM^tti^L. *'j-v-#ffi©*^*^ 

tt ft 4 0 0 ~ 6,000,000 ©fcBROfl-^ ft * 
* * «C <0 H 4 * ^ ^ - tTfctt* <J - * ft © » ft 



ft ^ m'& iJS^fiBtfs^jga* U ^ - S: £ 7 * i 5 
HOtiJ, OTAtf. R' # S& S IS "C * * BS . Z 

K*5-ct, ijittiftu^, z # 51 * t * 

•t K 0 

R*fcttSMt**©aSttiliR*t. #Ktt^7ctt 
ISIOS, *«&©£. ?P^*aKft*S©«T 

4l -C < . A A- rff .= A- . * A- *• * •> A- . I^f *, 

h" . T y* . T ? / . ■> 7 y i - f * , ,< a- 

* 7- h . * A- * ^ A- , = h o , y- fSffSICS 

* tr o EltttftlliitHZiTU (. a 

iSKI^TgiJiU 5K. $ P3 © *& J> & * 
«g -&tt #- © R m £ a D . tfctt2COES5rjJ 

»STas?jiTin44t>a, is « -r r © r 



l o © * USSo,f i ^ -tt«8S5(cai 
4. ailliEL^*?ttt*f«tt©»5JfeAL*-U^ 



I 



[Sf. R' K2-4 OOKsSfi^, Ut U < fct 
2~l ZOKSK^S:ttr2«iOIittifttt7> 
«8?©Ta-*a-St£>.&,, ; R'ttTk^-i/tttl ~ 
6 ©0e3sM-?. ffi Kill ~3©RiEJi?tS 
trillMX-t ftK»®iik&<DT a, * a. £T 2, Z „ ; 
R 4 ttR'iHi;itliS3*i)fcIT*4ii. R 3 £ H 4 
JtOTU^. ; tLTZ , mS.Ontt.tE© 



5 4 o 



■ (J- 
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iMAioK ft * mm am mm. * * , 
%mm* ttte^&in <dk.k i h^ttth 

7*^ = *ifctt7 I) UL. i/ttc 

3ftfc«SS*lrtr„ Ubtt^S*. KIR. * 

SIJ (B K 1 ~ 6 © R * K * X 0 - Z © « * 4 7fc tt 
J5!HB K ± ffi i ra-KRE3 ft. & „' J © l 2tftH 
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ft © 0 4 Ll^8«0*f * x 1$ IJ - ttiXS 

3 ft. Tfc # 'J -r - ft5il^L#fcO*afta»5:* 
ti. 

■ R 1 



»Kffi^,7^*uv. 7 ^ * = u >• . r^* = u 

friCfC^KKiE?ii)tl540-i 0 © B & S 
* tf „ R ! .K'JfXtfE'ttl - 4 OOKSS'?. 

541) -1 OOH»3Ss-g-tr*3E-i«:ttT^*^, 

t * * - * . 7ij*j)t(j;tiie,oi^*T, -e 

fl.*itJK-Hibll-f')v-iSf(ctt4^ t Z 
OK , OiTitt#-4Ige^/!>f )l ZtSS® 
■? ft IT tr * >J * - m t © H © »<B © K ■? ft W -1" 4 



SMSZ(CgSJii4^, Z , X, m&O-ntt 

* *• * x ffi ij t -OMdtiKSJJift*- ij 
•* - © m S 69 SB # ft IT tr *" 'J ■* - R V- =- * If ^ - 
ft S tr 0 

*f&W©*«£*?*vffi*-ij^-tt-jKK:ijf 

8<*-M-i%AbJi4. 3ffi4jfctt4«ofS. 

* tt # U ^-ROS41Si)ttt*iEftT:S 4. 

jjKSS^ojfcttfti : 2 ~ i : 3 6 

# «? 4 L < . -t Lt ft 4 o o fe/. ± T . ffH((l 

ft 30,000 Jil_tTS>.J> 0 *t»©^*^*xtt*-ij 
■^-ttffiffi7);fe!?. -t ft ft -« ft* if© 

SfiBHUHt-f i; -r - ffifrjcsrssT**,, 

*s»osi ui^f «f *f * ^a* ij ^-tt 
KO^^ittSS/yfifllKJ: bit. W M. ■$ 

ft h o (— R 2 



- R 3 



Xm 



( * * . R. tt2~4 0©K5gK^47ctt*35S 

ft^trS&KK. sssr. nasfiojT, r, 
#!t«4«u, z , Rz ,r, * ?i.n r< umntc 

*554. R* , R 3 *■ t U- R 4 H R, © Jt 5 |C »J ffl K K 
SJ^ft. l)~6?)K*fifi>i(f 0 - 2 © K jg 

4 ft ti. m m m * ■» o m m © a r * & „ : r, * m 
m m x z, i> &f . ttiummz- * *■ * * tz* >> - 

U P3 K £ c> T t . 4 < T £ n „ ; Z # « * 4 4 
B? . R. tt £ £E L 4 w „ ; Z tt 2 Sis . * 4 7i SE K 

X'tt - 7 < K . -f h V - \- , »*7l-f, 

'«4*A»7:E-|., * ^ *• * - |. , ^-f Kod"* 

■t 1 K . *• 1/ - h , * * -f K . 7 # K, t -f 7 

& „ ; nttft4 0 0 - 6,000,000, #f 4 L < tt d> 
4<£%ftl,00 0 . 3 e> K jjf 4 L < tt ft 30,000 
Jii±©«EHR©fl-^l:ft4A4K!l2-S4*- 'J - 
R ©* / ^ - a tc & Ui^gJST * 4 0 ;{Lt« 

ttag»'Ptt%I#tJK.>}S47^i- x»fCS 
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mm* ttnm. it ^mmnum. »t& i ream®. 

81*. »S8e«. ^6»S. I«lifttt-tiib 
tt & a ffi K K . tSfctiSSifcttiJfifOlli 
U. % « © * tt K « . Utt^lDST*^, 

r'j^-ifctt<&as*:o - 4 o. »i l<ho - 6 

±©«3gO*«!t^*^^- > «K 'J ■» - tt K © ff 

a. t a- * *, a » a- > e= »• 'J - 

R 3 

- z - 
i 

Ri 

C * * . Ritt2-4 0©R|SIK?-. »-iL<tt 
2-1 2©iBHP?OKSJS^4«-tr2ffl©iSi»* 

R3ttO-6©K3IS/R^. *? 3 L < tt 1 ~ 3 © R # 



Xm 
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S r h h „ ; 

RtlHRz t [BJ - K IS Se S ft * T * 4 As . -t ft 
URiiS-Ti3tU <"C * X < . Wl .1 H R> - 

ZUIi. «t?cttefEJ!c7)>f>W^'ftA:i5 4* 
f ^ ^T44, ; 

K. f (• lx - I- , * A- 7 i - (• , 
- -f K o * * H" -f K4i'OJ;547-i-yTi4 0 ; 

nfctfil,5 0 0-6 ,000,000 ©«IRO»*ti 
4A4K«S4*' 'J -v - P3 O * / - # ffi © IS K 

intttgjSf SiiSt4|C(fHE4 7 = * ^ © 

ft3,000,(IOOiT. #fC«d>«±K« Ltd*) 
40 ,000 JilJL*;fctt 80,000 "C . * 9 t - <D * H 
ttK*»ffilC*iL-Cttfi 100,00 0-3,000,00 0© 

H08BIC4J. t©T©a*©io©SSft;fc# 



O tt * £ . > A- . xf-^ifcttT-nfA-Ttt* 



a a 88 to ft » * ^ * y a * . u - 



( Sf. Rl tt T >J A- . T A- * A- . T V A- T A- * 

A. T A- * A T 'J A- . TA-^r^A-iTtH-tfte© 
ffl&€T|. 5„ R, # T a- * a- 4 £ B# . -t ft tt 1 "P 
Sfttt-tftfeiiOgajR^S/fcttSt^tr^. * 
^tt-f-ft*«S#-Sfti 0 Ri # T U a- * tt T a- * 
"7iJ*4JH, ■^ftttl^-Sj'ctt^ftJiiJfcOJI 
SEfUllSitt;*, S ft Km ft 3 ft * „ R. 

n^A--v/i-4SaTA- + /u-r*)*^>. i 7t us « 

^ifcttffttxf uy^ (CH-CH-). T * ? v 
-y » ( -C^C-). T V a- , < ftttHX . iJftll 
«S * T . EfcO^^Jg-g-ICfc-^-Cttaifl-RftSft 
7fc . 5litI^*7^/TU (, * £ tt * = •> 



* ^ a- , *>*-=*ntt#l a-?- fB * f v r 

R 2 tt * K « T a * a- T * * i>> . * 4 n « Ri t W 
-KKgUJSjts-tnttH, tB-ttJiHtI4 
I* „ R* tt RfKfetinj * „ 

R 3 tt 1 - 6 OSia?. *litt;T>t*T 
*J54*. i 7t fct -t ft tt Ri ©l«©fl*I!£LT 

» s € ft 5 4 # . * ft « r. tm-r&z&mKz 

R.ttRs©>D<KESft4*s. R3 t H-T i J 
# g tt 4 n . Z # Bs * 4 * Bf . R.ttff«t,4i"„ 

z tt a s . «. *?tttii**&«*ft?tto4t- 

X tt 7 -f K . * <f > U - h . H- A- 7 I - h . 

~ 4 Y a * *■* 4 K4£OJ:547-^yTU. 
n ttft 4 0 0 - 6,00 0,000 OKIROfl'^i 
*' M-44iJ(CfiS44; 'J - + © 
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*" 'J ~ tt =£ * 'J - gl # ffi « © & iR T 4 5 . 
* t3 R, , R 2 ^AffR^tn^ii^gczogB 
oei08«Ti4I54Ei , R 2 , R 3 * ft tt R, 3: 

J5,000~800,000 Tlii, 
ft S 69 4 fl- ft *• 'J ^-(JTEOi: 



- n ♦-ch* -ch, ch= -ca -n + 

/ ^ \ ■ 1 \ / 

-N + -CH J -CH 2 N+-CH 2 CH 2 -N + -CH 2 -CH 2 -N + — 



-- * * a m m <o ft » 



-o- 
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Ri ttZ4-&trH«!a*S4»«-fi 7 * t u v 

zhmmm. * u 7 < ^iiftttiiSTij, 

SSSSH7A- + A-, t^^-a, T a- * = a- , 2 
RKtift. 8? tt s 3 ft . 2, &^ttft&rcttm 

K *• n -C . *=*A-i^tt®f t ^n?tttlS. CTA 
IS-^SftTi^i^ti-cs,*,, 

© S S i ftti. g 3E E Z •& tr =fr ffl <D 3£ T * 4 „ * 
A- * * * ^ ffi - © « (C H , R, H ^ E T 



RtttHiilfilCKKgSftijj:, R 3 £ PJ — r * 4 



g tt 4 v> . Z # « * 4 4 a# . R, tt * ffi T & 4 „ 
Z tt a ^ , «tftttI*i>!,Si»ftft i 5 4 *f 
* * X i, 4 „ 

XWft 4 0 0 ~ 6,000,00 0OiEHR©»^fi:^ 

tt4*''J - * M .£ 4 fc & S * *■ 'J -» - * o * 

■*/-7-#ffit^t r ^^ ttZ , ft © HJgl . R, 
■t^o Si iiSIdft 1,5 0 0 -800,00 0 

x i> 4 . 



C * . R,tt7*#i/^, 7 n, =. u s , 7 n. 

* =. v s . 7>j i/ys(ftntta*^*ftii8 



^ftw»teT*4 D R,ttiT»K, # *s * _b «: . 

# u '-aa±iftti«af Ksag^i fctt8t 

3 ft !S . « X. K x * * ^ ) . as. ■ flt . k 
y u +■ •> *, , * a, = „ ( i ft ft # & + ffi „ u f 
X h 9 ff . HKttSSg? ifcttSf^ISZC 

* 5,zt*-')T-gicaet5fi3 0Rioei-f 

R« ,Ri&Cf R.tt»)«K7*t*. r a- ^ = a- . 

Utt*iT(,* J 54*', tft biteVH. -i ' 
ft btt Ri t*4 5 . *U^-«RfCm?ffi L4m. 

R2*7'ia-44H. Sffisssraicz^s*. a. 

O ( ntt ) Z # 8E * * 4 B* tt . R s * tt R, H: # 
St L 4 zi» i U4n„ 
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j5- . iftttiO*aK?iittt»tttr a X - 
9 4V. + 4 r i' - r . - k ^ -f k b 

* * -f K4 t'o: 5 4 7 = *s't64, 

n tt ft 4 0 0-6,000,000 ©iEBra©7>^I: 

* * -r * # « ^ - i tj. x. h k & & 4 # 'j -v - r o 

* / -ftES.LIflffiTii, 

ff ■* LW»^ttt» 1,500 ~ 800,000 Tii, 

KOtOttTEKWSt J I 54(»i)Sil,* 
fir 4 * -t 4 » t Li^? *f i^KO* U t -<D9i 

x i> z> „ 

(JJ Z4iii)t44l(^Ox**-5A#H- 



S 

/ \ 
R 2 R 3 Jn 

*Ut 1 OOWHRO* / ^ - 25» 6> « ri> n * „ 

rfc-CHCCfeCIfcCrbS + CCHOj C<r. *" U ( 2 - T 
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t K ) ; 

R 3 - ;< ^ ^ . Ri-#5L4K„ -t L T X - * 
i"SSffEISIIRSii**t4Wg§0*' 
121 Z # « 4 b m -& O * ^ 7 * = * a *• U -7 - 




-frL-CWiTP^^^-H H 2 C — CH-CH 2 P ( C, H„ ), Ct , 
if ') y >/ n, \ i) 7' <f- a- * ^ * - $ a b 7 < k : 
Ri = ^ U > 5> * , B, - 7 f- a, , R, - 7 =S- a, , R, 

_k le ® W tt * 1- * * Z ft m T L . *'H-»P3 
cc 4 < . ioR|e)*4(ii3o<^i;-r44 

(3) Z 3*1 £ % 4 & « © 85 4 T v * - * A .1f U 



( 3 a ) & S © T A- * * » 4 ft * « . OT * 



I ( f > ^ a 

' ■ n 7F * ij 



CHs jn 



5 - v 



N - (CHs), -N - (CH 2 ) 3 
I - I 

CHs Br CHa Br 



1- u s # i) ? \- ? a 4 y ■ 
f Et 2B7 

EtjN-tcHsCHj-^-CHsOiN-CCa), -*f- 



- * * ( 2 - 
: 1,4 - * 7 c 



Et 

v> i 7^ 



i 

EtJ n 
£ © iSS £ fiK 



-CH* CH-CH 2 N - 



* St % W * * 



N + CH 2 -^-^} -CH 2 N + (CH2) 1 NHCONH(CH 2 ) 3 - 



1 ,3.t * C 3 ■ 
W. m £ 4,4' - e; 

© » * St m „ 



- N - 
CHa 



• CH 2 - 



— CH2CH2 — CH2 — CH2 - 



N.N.N' , 
£1,4-* 

±£©WlttRSf*7ksB-C4 



WTttiftRSOi ooftcffiu ; RS020 2); 
m — T . ES920i);SU ;-f UCCTttK 
fff © '> 4 < £ % 2 OHIitoffiSJISST, -E- © 
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(3b)S^iRoilf S4 ft -g 

W * # ij t - : 



( 3 c ) £ gj 7 A- * » . 7')*S4(t«» 

: 

'C£~ 

— N \ == 3 > — cH2Q}h ~ cih — 

1 - ( 4 - f !) i> a. ■) - 3 - 9 a u 7 u 

fo<DM7r- # ij - : 
cs~ ce 



N+^)N + -CH 2 -Ok -~ 
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± e o n tt *• >; - -iRKi cifctt-tn^j. 

4 # 'J - * S . j.(LttO«tlfttass 

(3d) §Tt47*f*S 4 ( t ^ fe 
W ^ # IJ -v - 

-CHz -CH -j 

N + x CHaOSOa" 
[^CHa Cft CHi J n 

# U ( tf = A- h 'J**A.Tv* = !>A,f*.A--»- 

* 7 X - h ) 

C3e) SS?tiOiTS47>'t.!>MI; 
M * * ij , - : 



^ I \ Br 
la CHa CHa 



CH< 

± « tt # ij '-afKf#«sff*ait«t 
c 3 f ) m*a*«±oaT*4fE#« 

W ^ * >J - : 

- CHa - CH - 



6 



H 3 C - N -CHa 



*- g ( * = * - 4 

= 5> A {, a ? 4 K ; 



CHjCHaN + Etj Br 



!• Jf iOITS 



* 'J c 

* u >- j 

( 3 g ) * ! / ^ 7/ V 

4 a je rt -&■ * w * # v - : 

CHa 

CHa-C 

C-0 CH, OH 

NHCH J -CH 2 -CH 2 -^ + -CH 2 -CH-CH 2 -N^-CCHa i 
CHa 

/ * * 'J a- 7 * K-4U8 - 4,8 -4> 

7lf - 6 - t F"+W^f l/y rff V / l- 
^ ° 7 < K . 
W * *' 'J - ;4 CHr-c - 



C-0 



C<! 



CHa-CH-CHa-N -CHa 
I I 
OH CHa 
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■> -f K ) ; 



± E O 91 tt . -t© 1 O** 1 ') •» - *RKff J . 

4b © fl» * *' ij t - : 

ch* -ch 

i 

C-0 

H-N-CIi-CHr-CHj 



N 



ce 



\ 



L CHa CHs CHa J n 

*■ U (7;i*7i K - 3 - 7 1 o t" ^ I- g > 

c 3 h ) " aTH9Ba«:iipsos4aiE(t-&iai 

W) « # U -t - : 
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I 

CH, 



*■ 'J ( 4 - t = A- - N - / *■ * f U !> a T t 
«f K ) ! I 

±*n*^*^ttsr%*p. * * # * i- * 

£ K 'J y i , N-/"*-*^Us>yiO**ftflt» 

( 3 i ) S4S3g(t-& ! l**t-trS«5«a;S 
{HI * * ') ■* ~ 

-~CHz — CH — CH-Cffe 



-CH CH-CHz- 



ce 



/ 

CH, CH> 



ce 



k HaC CH. 

>Jf U t - 



t44>4 < t f, 25<t)Rfft*L. 1=] »©(£ £IK 

t © £ tt . *ft*TSi»4*-t4*- , J^-R©ll 

£ * > * v CE # 'J ■» - OlESSti OT©S 
SSH:llfi±I8«t /tttdR^t* 9 5 4. 

( 3 a ) , ( 3 b ) tiff (3c) tt 51 K ± B « <fc * 'J ' 
~ i: % £ f> ft & o «U) . (2) , (3d),(3e),(3f),(3g), 

C3h) *• I O (3i) £ <oiX J. 

©«tt «UI , (21 , (3d),(3e),(3f).(3 K ) f (3h) »ff 

(3 i ) 4fO*S < t * 1 * 
.O fll (3a) ©X 54*f ^^I5:i0»*t405: 
*i"„ 4 fc. W (3d),(3e),(3f),(3g),(3h) tiff 

(3i) HiTiif * > g i ftttlSSta 

it7 = *^t^trft07 = *^tt^7-( K , K- a- 
7 -t _ h % ->)- a- * * - (. , TA.^A.-tfA-* h > 

^ h „ _ h . K » * * 1H K . K « T a- * 



*4f Ot 54SSftfctOiH)(T| 4, K © 
«fct**«©M*©J!,)«©jaSD©«ISE-C*5. t 
tKiEa«tt7tMStrc^^-CC©tt'ffi©«l**K: 

# & w © n as s *»©«» fcffli^-cft^-r 4. 
gjgswj 

2,600,000 Ojlil'1K*5-SOAf-* ; 'ffi ; l« 
*■ ') -* ~ & 5 K ft % © ig ft # 'J «:Str*f(C«W 
L ft . c/ib©S'&(**-JtO ; 1Effl«K*SIR*- 

R & 3 8 l)^7iWJ:S«U0.6It*Ot K 

= - ^ ( It & K j. 5 HtJ ) 

*^*^-4^«H*7' ^ U - 8 0 0 ? £ Sif 

K L ft . tO*^M7'J-iE^lftl 5 
» K fi -& U ft K ■ 82. 2C ( 1 8 0°F) (C f£ 3 ft ft '< 
p< KiBEFiBSKlv>fe 0 g © * 5 'J - fc 
70.3 Ky/oJ ( 1 000 psi?)OEJ8gSOE JJtl/fi 
L . >« 3 5 5©*BfS*SK«U«MLfeo ^5 
'J - laF m* fttetitKi * 7 'I - b »m-it L K> 
hi* »I ft K » S BE fc 2 0 7>ra^«*ffi*«^-a:U 



?-«57-190075 Ot) 

S J6 7t Rl* CC ffi m L „ 



S - I 



. S> ° 7 -f K) 
1.5- 4^>^a~i,s 



^ - rr - i t - ^ b u 



4,8- #7f - 6 - 

f K 



CH 2 CHt 

chT ca 



N + -(04i-N + -CCH J ) 3 
CHj BF CHj b7 



N — CHz -CHCffc 
CHa Cf 



assn-f — cite - 



C-=0 CH3 OH 

hMCH 2 CH2CH J N + -CH2CfrH 2 l^' (CHa >, 

CHb cf cf 



-535- 




5M57-190075 (18) 

n-m n 2 

,03a***%«©*^>i- f 19= * « # 'I ^ - © J& * 

> y h x ft o.i % ~ i.o 

if *-tJl/B - ^Jff*" » ( 7^ 5 AT i K - = 
-'2 - 7^ 'J A7 J y - 2->f--n>7*D''^^A- 

* 5 J - <D5lt»a*48 8 - 9 9 * « l<7 * 4> U 
ft „ tftlCSL. fi||Oift^ili*')v 

4 J«ffli*t. 



*>©#";•*— SHE <aSh!:>^h a 

(ppm) IftJt 



#!) C >) A>T - K- =» - 2 - T 
^ !» *7« K- 2,- Sj-JU+s'n,* 

^ 'J.VT? h*-,2 - }1-jVs'vi'*v 



1.0100 
).0050 
1.0025 



#7^6: 



- API^ftH-fc^ > h 

-®BE8 2 C C 180°P). afflaETjTO.SVolClOOOpsi 



,220 



)-0100 

)-0050 

1.0025 

1.0100 
1.0050 
1.0025 
1.0100 



8,162±838 c 

14,516c 

12,5I6 C 

15,603±1 ,37( 
16,657 
16,981 

16,915±J 



26 c ' 



- 2 o©i9JE1it©¥J%±¥^«« 

-8 5lt*©7^ U *7; KXtf I 51l«02 - 9 
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g m m 3 

x y n ^ ™ ijf i; -7 - o x 9 - / jtStof g 

tt P3 ffi 2.3 2 a ; R gB « Iff B8 4.2 3 of . t v f 
•~ - y^=>7Ag38.0 4cm. * y K X y ^ a ? A 
S 8 3 3.0 9 J . -t LT fLEft 3 0 % T *, Oft. 

^ IJ - ^fdl 0 ?©*^7*"7 
1181( 7 0 - 1 7 0 *1^-^) ; 6 0 7 
O!'5.0*O*^?*»ilOK70-I70 * 
H y 3. ) , 1 0.0*Oi'iJ*(» 2 7 0 *l 

h ; I Of C*^7*tI IO»( 7 0 -17 0 

* H / 2? f » ) :S0 : 25yO20-4 0*a> 

fr tt il ffl E 2i . 3.5 k,/,j (50 P Biy) * ffl ^ a* H 

K ( 2 2.2 C ( 7 2°F) J K^^TtneO^^A 

7.5 « ft « © * ft * h 9 !> A . 0 . 5 5 £ ft % © 

* 't * * f f A . 0.4 2tl*0«lt^/*->> 
A 6 * «<t» 2i 9 1 . 5 3II*Oi»*iI*Lt 
« * © HE K S *! * * M S» (_*:,, 
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SR^iHDTSU, &©W«©ffi*teft 
ifcttl 0 0.0 % £ LtgSn^, K ft =& = 7 a 
* * 28 fll 1 KiZW, LA* S ^ h * 5 i; 

TtsfEfci o o c - c tjaiDt. KosiajtsiMfe 
ffrcasfiL/t. « t ittt tt* j* 

©% £ USfcLft, 

IV * « J6 ft „ H-OXIftfFiXStCIIL*. 

SrVrcefeftitg*2&D : 6©i!g£©tfcS*ttiiiE(* 
fo9k&mm * * # * 's * <r *, k K p * -> x ^ a- -b 
A">-^Sff*V ( T ^ U a- T ? K - => - 2 - T 

i&tr* > > I- ? U -*f,©8ltai«^te±Sr3c 
£ ft L 4 Irt £ £ 4- 7F L ft „ * 'J ( T * 5 /u T ? K 
-=>-2-T^'Ja-T? K-2->*-^rn^y 

* 7 * v« ^ - rjai?ft/tt> hSftffiffi 

? a fc # \ Lft©Ki5)$5ff.ftit© 
J 7.4 * K £ r £ * o ft „ * ^ ^ e K 



til « tt 5 * ft * 'JittrKft^f At 

# tr -fc > x 'J -7)»&©Sltto«tt«i±«:¥ g 

ft -a- -r . sfoa^oaigffit^ntcjs^L^,, 

>; ( v>T/uV^^>?A.Ty* = !>A^n7-( 

K ) . *! (!>>f*7( , y-a.ii;/niii: 

K U f ) :* ft tt I , 5 - </ t ?■ - 1,5 - i> 7 f S> 

^ f ^ f 1/ y * ij > f- t" n ^ ^ K O -t > v |- 

5 i; - f©#«Ett«±«©B'©a*©a«tt(C9i 

* £ ^ * r . S-IVfrc^^LftKlftg . i zs 

Ktt±t£sffi-SSfEttJ«E*^i;/to ?»*->.©« 

±a©ic»B>©«m«-c'i>;5^flEi:jfctt*^* ^ 

(C «g < tt ± £ S ft # o ft t £ 4* (_ ft „ 
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3» 57-1 9007 5 (20) 



« - iv - * > >■ YUtamr mm l^ik±&^ 7 commit 
a a b * o « *t be « a; 



17.4 % 



100.0 % 
100.0 % 



112.0 % 156.5 % 
110.5 % 135.7 % 
1 18.2 % 144 .2 % 



J 19.6 % 
102.5 % 



133.6 * 
126.0 % 
137.0 * 



aans^jfiw i acf 2 > i- .* ? >j ^&(!fe*s*t?t«($ 1 oo . o arioit. 



SlJfi W 4 

urn (caeDtLfc^? 'J ~frb&2:i,itufo 

* « ffl L . SI««l3lCie*UfcX5(Ctt±S©» 

KKi ( n - V ) fCfri^-c . ± / ^ y *«>ffi.» 

t, 2: ft 7t SE I* 1 0 0 cc 4Jjl-C«iaLS:*. tft 
tt -fc t -y Y x 7 U - *e>5fe*>*l^:SE(t:©«ia©Sg. 

,f . a rc is m L ft a 
K»2 (S-v ) (cif^t. *■ y ( r a- ij a. 

-^^^A-T^-t^S' A^n?-f K ) © 6 5 5 5 ppm 
®«*'SfflU-C-fe>^h47k»U7t„ =r 5 a -fe 
p< v vfrb£:t>tift.m#i o o cc r»iLft«o 
S*«ftitttai«8ffi*iiESlfc©4 7.1 %t*.cp^ 0 
tOffl^ltiK^TrW^OttMiS^fco rtf * © SE 
SifcttWISS7kSIEitJt0 5 6.7 %r*C>7t„ Cft 

c, ©*g*tt5SJt«J2: tt ± © £ S ft # iS o e: £ * 
*Ufe„ inr = 7itt o o ao*ts«ST«a 
uft, t © se s * % a « u ft fflf * © se ft Jt n «j«s 

« * SE ft ifc © 1 8 2.5 %T* - U - # B* #1 8. K 3f 



Eti^yttast. w « is * « ft jc *t u 

if3DLfcftftttttKI**?-«>«©«tiH8t : F-0»» 
ppmfrb 1 3 0 9 6 ppm K. J# ffl L ^fo 

* >; •» - *f -fe > > h © s ft Jt tt 0.3 i % * e> 

0.6 3 %K«J»Lft„ (S5-D#». ) t © « © 
jftStttSA^Jttfi o 0 a © -fc / v i- « tu « t K 
I* => ? A*ffiau^«©**flEftifc(Cf^-cw e> 
*rciBJ6*tt*:-cS*. »*iSftJt;ttttffl«* 

{EftJ£(§«lft2K:frtfS4 7.1*iik«LT)© 
6 1.2 » T £. ^> fc„ 4 Kfl *© ffi.ttttt.VJM 

a*5f£ftjt(ta:«*2(ci.>it^5 6.7 % is « l -c ) 
©6 1.2 * -c h c ?t „ iaattWCfi 5 % « a?-* © 

JSttiKttLSrS-C&^fto ;«ttfb«©«ftJ*tt 
W#i«#«ftifc©l 6 0.0 * T £C?7t„ 

Sillzfriffsict-tJJHKStt*'! C -y r 

A-ijA-i^j'^-A-T^^-i'i^'o?'! K) 2,600,000 
» 600.000 ttKSSi 4 TffimUTfcr 
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-fey v h i 7km it i, Km. n ft ce ft © # U - at 

K tt 6 6 8 0 ppm xmik 2 Vti*n h tteA, EFl- 
x h-oft o m®.* y a * -t ^ ^ i- ^ 5 ij -frb9k 
t> n ft m ft i o ooc*ataiLfc», ffiTkflEt 

Jttt25.6%r. » * © ffi ft Jfc tt *7J » ffi Tic 5IE ft it 

*©HEftJfctt7C©«*9lEftJt©7 8.9 % "C ;£> o ft „ 
Cftf,0e*ttt©B»^t* -| J ^ - # * ® ± « 

«ttiflK»^*©#9 ( 7 a- ) * f ^ 7 
= n 5 <.K)#imiOj'4Kti:tS 

L, ft „ 

%*-»«5SSaRKffiOft«, ( 8 - 1 # JfP. ) 
K5 - J? > A- - 1,5 - v^TYf v r # > ^ u- v 
,-K ij > |. 7 a -» 4 KtfflKiRISKtl^ttt, 
£4 S * ® ^ ft W # * 'J ^-^#R^ffi07t 0 

-fc > x h * # fa * ffl n ft 5fE ft w © *' 'J - « 

g tt 6 2 I 7 ppm T * O ft „ 

»V«ffl Lft* 9 "» - © £ ft tt * > HOlf 
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ofio.3%r*>oft 0 CS-B^«)K»='7A 

Lft&©*S*»ftJttt 4 1.2»T. 7»*©«t:i£ 

ttW«ffi*»ftitoi o 4.o*r*K±«±SS 
ft a)! o ft C t i 7* -t „ itH^iiSftltU 

«tt.-«eftJttt*«e9KH*^ft,, 

Kg* 6 (C « 8 U ft * 'J •» - . # V ( i> > f- *> T 
J ^ - 3 - i ^ p n t K ij v ) 4, -J ft *• IJ t - 
W#RKS4S3gJg:^1i:^/OTlAi^:. ( S - 1 
«!PJiO*8'fif . IK t ' C-ti'SOSg 
8 0 OfCigft W4<ft»?'tt*'3 

- « K fcl 4 . 4 5 5 ppm T £ O ft „ ffi ffl L ft *' 'J ' 
-©£fttt£i*-fe>< ' h©ftft©0.2%T£>Oft o 

(R - yh*b*fc ft ft « ft 1 0 0 

tt 4 7.1 » T * 9 . ff*flEftJttt7C©8ltftit© 

5 I . 8 % "C *> O ft „ =>7Ai«ttftUftK. 
iBtftJfcttSJW**iSfE«:ifcOi 0 3.5%T*^ft r 
. K f* 7 X « ffl L ft # 'J ' - . / i> ? 'J a* T i K 



- 4,8 - ■>>>?- a - 4,8 - 4> T 1T - 6 - e K n # 
f > ^ 'J > K tt « ^ S T # 

© ^ ffi (c ^ 4 S^K^i't'X/T^fto (R-irc 
ii-^4*it#ss) > h**as-fs»cs^ftsii 

ft R © 'J ^-«KH9 9 8 3 ppm T 2> O ft „ 

(S-n#fis)s»*?A*-t> * h * t> * *> ft 

2 0.9 % T . t»*KftitttSaag4©W^**SfEft 
Jt©2 8.3%T£>^>fto ttL^OSEftifctt^iU 

^tsissitoie^fttiist,, ^7^*1 5 
% mm. 4 o ocL-c«Q,fflLft^©?*7k«ftittt7c© 

* * m. ft * © 9 8 % X !> ft „ 
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mm 














# 9 - 




* * 


» * 






i 


* L 


100.0% 


0% 




_ 




2 




100.0% 


47-1% 


56.7* 


152.6% 


182.5% 


3 




100.0% 


61.2% 


61.2% 


198.7% 


160.0% 


4 




100.0% 


25.6% 


22.3% 


75.9% 


78.9% 


5 


1 ,5 1 ,5 - -*TVWfj]}1-ws 
#9> h^n^M K 


I 00. 0% 


41.2% 


104.0% 


51.7% 


68.4% 


6 




100.0% 


47 . 1% 


51.8% 


77.6% 


103.5% 


7 


^^^i;a-T? K-4,8-i > >^T4,8-i^Tlf 


100.0% 


20.9% 


28.3% 


82.4% 


98.0% 



a. »itt^*«IKfrt;J*^h^7! -*f>&*3 iXitU» 100 .OCCTfifciXTt,, 

b. KMfftt»- lXO-S-aKi-H-iKKft-^fc^iE-tJ?,,, 
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